
MERU UNIVERSITY OF SCIENCE AND TECHNOLOGY 

SCHOOL OF ENGINEERING AND ARCHITECHTURE 

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 

COURSE: DIPLOMA IN ELECTRICAL ENGINEERING 

GROUP: DEE Y2S2  

UNIT: ELECTRICAL ENGINEERING PRINCIPLES IV 

CODE: EEE 2250 

MAIN EXAM 

QUESTION ONE 

a. Define is transient current? (2 marks) 

b. Define time-constant? (1mark) 

c. describe the transient response when discharging a capacitor (3 marks) 

d. draw transient growth and decay curves for an L-R circuit (5 marks) 

a. An uncharged 80 µF capacitor is connected in series with a 1 KΩ resistor and is switched 

across a 110V supply. Determine the time constant of the circuit and the initial value of 

current flowing. Determine the value of current flowing after (a) 40 ms and (b) 80 ms. (4 

marks) 

b. The following currents were recorded in the R, Y & B lines of a 3-phase system under 

abnormal conditions. Ir= 300<3000A, Iy=500<2400A and Ib=1000<600A.Calculate the 

values of the positive, negative and zero phase-sequence components. (7 marks) 

 

c. Explain the essential features in the representation of an unsymmetrical three-phase 

system of voltages or currents by symmetrical components. (4 marks) 

d. What is the importance of using symmetrical components? (2 marks) 

e. Discuss any two types of double-energy transients? (2 marks) 

QUESTION TWO 

A coil of 10H inductance of 5ohm resistance is connected in parallel with a 20ohm resistor 

across a 100V-d.c supply which is suddenly disconnected. Find  

a. The initial rate of change of current after switching. 



b. The voltage across the 20ohm resistor initially and after 0.3s 

c. The voltage across the switch contacts at the instant of separation 

d. The rate at which the coil is losing stored energy 0.3s after switching. (15 marks) 

QUESTION THREE 

Explain with aid of a diagram of connections a method of measuring the symmetrical 

components of a currents in an unbalanced 3-phase, 3-wire system, if in such a system the line 

currents in amperes are Ir=(10-j2) A, Iy=(-2-j4) A and Ib=(-8+j6) A. Calculate their symmetrical 

components. (15 marks) 

QUESTION FOUR 

The three current vectors of a 3-phase, four wire system have the following values. Ia=7+0j, Ib=-

12-13j and Ic=-2+3j. find the symmetrical components. Phase sequence BCA. (15 marks) 
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SUPPLEMENTARY EXAM 

QUESTION ONE 

a. Define transient phenomenon in circuits? (2 marks) 

b. describe the transient response of capacitor and resistor voltages, and current in a series 

C–R d.c circuit. (4 marks) 

c. Define (2 marks) 

i. Time-constant 

ii. Damping coefficient 

d. Draw transient growth and decay curves for a C–R circuit. (3 marks) 

e. A circuit consists of an uncharges capacitor connected in series with 50KΩresistor and 

has a time constant of 15ms. Determine the capacitance of the capacitor and the voltage 

drop across the resistor 5ms after connecting the circuit to a 20V, d.c supply. (4 marks) 

f. Determine the symmetrical components of the three currents I0=10∠00; Ib=100∠2500 and 

Ic=10∠ 1100A (7 marks) 

g. Explain the essential features in the representation of an unsymmetrical three-phase 

system of voltages or currents by symmetrical components. (4 marks) 

h. Discuss the importance of using symmetrical components? (2 marks) 

i. Discuss any two types of double-energy transients? (2 marks) 

 

QUESTION TWO 



 A 20 µF capacitor is connected in series with a 50 KΩ resistor and the circuit is connected to a 

20V, d.c. supply. Determine 

(a) the initial value of the current flowing, 

(b) the time constant of the circuit, 

(c) the value of the current one second after connection 

(d) the value of the capacitor voltage two seconds after connection 

(e) the time after connection when the resistor voltage is 15V (15 marks) 



QUESTION THREE
In the inductive circuit shown in Figure 17.15, the switch is moved from position A to position B 

until maximum current is flowing. Calculate  

(a) the time taken for the voltage across the resistance to reach 8 volts,  

(b) the time taken for maximum current to flow in the circuit,  

(c) the energy stored in the inductor when maximum current is flowing, and  

(d) the time for current to drop to 750 mA after switching to position C. (15 marks) 

 

 

QUESTION FOUR 

A symmetrical 3-phase, 3-wire, 440V system supplies an unbalanced Y-connected load of 

impedance ZR = 5∠ 300Ω; ZY = 10 ∠ 450Ω; ZB = 10 ∠ 600Ω. Phase sequence is RYB. Calculate 

in the symmetrical components of the currents in the R-Line. (15 marks) 

 

 


